Recently, the endonasal transsphenoidal approach has been widely used as the standard technique for pituitary surgery instead of the sublabial approach. However, using this approach involves potential conflicts between surgical instruments when entering the nostril and while working inside even with an endoscope. In patients with small nostril, it requires an additional tension release incision to acquire sufficient working space, especially for the procedure with the speculum because the anterior nasal spine and the medial edge of the maxillary bone crest mainly limit the speculum opening. For children whose nostrils are less than 10 mm in diameter, an additional incision made across the base of the columella allows the speculum to spread to about 20 mm. For adults, such as women and Asians whose nostrils are around 10 mm in diameter, the disarticulation of the septal cartilage on the nasal crest of maxilla without columellar incision allows the speculum to spread to about 15 mm.This report describes a simple technique with or without columellar incision using the microscopic endonasal transsphenoidal approach for patients with small nostril.
Introduction


The endonasal transsphenoidal approachhas been widely used for pituitary surgery, providing a less invasive approach, than the sublabial approach, which has several possible drawbacks including decreased surgical exposure due to overhanging lip [1] , postoperative upper lip and incisor teethparesthesia, upper lip edema and pain, food retention in buccogingival fold, and gingival atrophy [2] [3] [4] . Although the endonasal route can minimize these postoperative oral complications [2, 5, 6] , using this technique involves potential conflict between surgical instruments including an endoscope when entering the nostril and while working inside. Furthermore, in some cases of patients with small nostril, it is almost impossible to manipulatesurgical instruments including the endoscope through the one side of the nostrils.
The endonasal endoscopic transsphenoidal approach has been used recently for pituitary surgery, but the author prefers a microscopic procedure to a purely endoscopic one because of its 3-dimensional view under direct vision, and restricts use of the endoscope to that of a support tool. The speculum is a requisite for the microscopic approach, but the anterior nasal spine and the medial edge of the maxillary bone crest mainly limit the speculum opening. In patients with small nostril, especially children, women, and Asians, an additional tension release incision is required to acquire sufficient working space and to prevent a skin laceration due to excessive speculum spreading.
There have been 2 main methods reported incision using the endonasal approach with an additional incision in patients with small nostril. One is an alar incision [3, [5] [6] [7] [8] and the other is a columellar incision [1, [9] [10] [11] [12] [13] [14] [15] .
The author has performed over 300 endonasal transsphenoidal operations using the unilateral-septal approach, and a modified technique for spreading the speculum in patients with small nostril had to be used in only 5 operations on 4 patients. Although this is not This report describes a simple technique, termed the "endonasal unilateral-septal midline transsphenoidal approach with or without columellar incision", for patients with small nostril.
Operative Technique
The endonasal transsphenoidal approach, as originally described elsewhere [16] , has been reported with several modifications [6, 8, [17] [18] [19] .The nostril chosen for the approach is based mainly on tumor location, as defined by preoperative MR images obtained of the individual patient. For tumors projecting more to one side of the sella, the contralateral nostril is used, given that exposure across the midline to the contralateral sella is consistently wider than to the ipsilateral side because the middle turbinate in which the speculum is inserted commonly deflects the speculum to the opposite side [20] . In patients with relatively midline tumors, the right nostril is typically chosen, considering that the surgeon stands at the patient's right side.
In the author's standard endonasal unilateral-septal transsphenoidal approach, a vertical incision is made at the mucodermal junction of the nasal septum following the subperichondrial dissection, which extends to the anterior wall of the sphenoid sinus without disarticulation of the septal cartilage on the nasal crest of maxilla. The ipsilateral nasal mucosa is elevated from the nasal floor consecutively (Fig. 1A,  1D ). The posterior part of the septal cartilage is disarticulated from the perpendicular plate of the ethmoid and vomer, Fig. 1 The scheme of the incision of the author's various endonasal approaches. Left: The standard endonasal unilateral-septal transsphenoidal approach. A vertical incision is made at the mucodermal junction of the nasal septum, which extends to the nasal floor (A: dotted line), and the nasal mucosa is dissected from the septal cartilage (D: shaded portion) and elevated from the ipsilateral nasal floor (D). Center: The endonasal unilateral-septal midline transsphenoidal approach with columellar incision. An additional incision is made across the base of the columella after the standard approach (B: dotted line). The septal cartilage (E: shaded portion) is disarticulated on the nasal crest of maxilla, and the nasal mucosa is elevated from both sides of the nasal floor with the septal cartilage and the incised columella (E). Right: The endonasal unilateral-septal midline transsphenoidal approach without columellar incision. The septal cartilage (C, F: shaded portion) is disarticulated on the nasal crest of maxilla without columellar incision after the standard approach (C: dotted line). The medial part of the contralateral nasal mucosa from the nasal floor is elevated with the septal cartilage (F: shaded portion). and the speculum is then inserted between the medial side of the mucoperichondrial flap and the contralateral side of the perpendicular plate of the ethmoid and vomer. At this stage, the anterior nasal spine and the medial edge of the maxillary bone crest as bony structures, limit the speculum opening when adopting this standard approach, and the speculum tends slightly toward the contralateral side with off-midline exposure of the keel of the sphenoid bone.
For children whose nostrils are less than 10 mm in diameter, an additional incision is made across the base of the columella after the standard endonasal unilateral-septal approach. Disarticulation of the septal cartilage on the nasal crest of maxilla extending to the junction with the perpendicular plate of the ethmoid bone, and elevation of the nasal mucosa from both sides of the nasal floor with the septal cartilage and the incised columella, which are pushed over to the contralateral side of the nostril (Fig. 1B, 1E ), allow the ostium for the speculum to spread to about 20 mm.
For adults whose nostrils are around 10 mm in diameter, the standard endonasal unilateral-septal approach following elevation of the medial part of the contralateral nasal mucosa from the nasal floor after disarticulation of the septal cartilage on the nasal crest of maxilla without columellar incision (Fig. 1C, 1F ), allows the ostium for the speculum to spread about 15 mm with midline exposure of the anterior nasal spine.
After tumor removal, the nasal septal cartilage is repositioned to the midline, and care must be taken to place the cartilage on the anterior nasal spine. The incision in the mucodermal junction inside the nostril and the subcutaneous portion of the columella are approximated with 4-0 vicryl, and the columellar skin incision is approximated strictly with at least 4 stitches of 5-0 nylon for cosmetic purposes. Self-expanding synthetic sponges impregnated with antibiotic ointment are placed in both nostrils.
These modified endonasal approaches provide a midline trajectory to the sphenoid sinus and the sella turcica, which are termed the "endonasal unilateral-septal midline transsphenoidal approach with or without columellar incision".
Results
These approaches were used twice in 1 patient who was a 9-year-old boy with craniopharingioma, and once in 3 patients who were 26, 59, and 62-year-old women with pituitary adenoma (Table 1 ). The 9-year-old boy's nostril was 9 mm in diameter ( Fig.  2A) and a columellar incision allowed the ostium for the speculum to spreadto 20 mm (Fig. 2C) . The tumor was totally removed gross through the speculum after acquiring sufficient working space. However, without postoperative radiation the tumor recurred 7 months later, and another gross total removal approached from the other side of the nostril with a columellar incision was performed. Postoperative radiotherapy following complete remission was added. The boy's columellar scar, 7 years later after the second incision, is cosmetically imperceptible and acceptable to the patient without any skin problems (Fig. 3) . This approach without columellar incision was applied to adult women, whose nostrils were 9 to 10 mm (mean: 9.7 mm) in diameter (Fig. 2B) , spreading the ostia to 14 to 15 mm (mean: 14.7 mm) (Fig. 2D) . During surgery, sufficient working space was acquired in each case for surgical manipulation through the speculum.
Discussion
Recently, the endoscopic transsphenoidal approach has been used more frequently for pituitary surgery than the microscopic approach. The endonasal route has also been widely used, providing a less invasive approach than the sublabial route, although slightly narrower and off-midline exposure is a potential problem. The author hasperformed over 500 transsphenoidal operations, with approximately 300 cases recently approached through the endonasal route using a speculum under a microscope.
In patients with small nostril, especially children, women, and Asians, sufficient working space cannot be acquired in the speculum and excessive speculum spreading might cause a skin laceration. In these cases, the sublabial microscopic approach, a purely endonasal endoscopic approach without the speculum [18, 21] and using both nostrils [18] , an approach using a novel instrument [8, 17, 22, 23] should be considered. The author has devised an endonasal microscopic approach with a simple technique that spreads the normal speculum to acquire sufficient working space and prevent skin laceration.
In the endonasal approach, the anterior nasal spine and the medial edge of the maxillary bone crest as bony structures, the nasal columella and the nasal ara as dermal structures, and the middle turbinate as a cartilaginous structure limit the speculum opening. So, an additional tension release incision is required in patients with small nostril. The endonasal approach is reported to apply 2 main methods employing an additional incision: a method with an alar incision [3, [5] [6] [7] [8] and a method with a columellar incision [1, [9] [10] [11] [12] [13] [14] [15] .
The alar incision (alotomy), which is made in the skin along the lateral nostril, can facilitate surgical exposure for the transnasal transsphenoidal approach [3, [5] [6] [7] [8] , which required alotomies in 5 to 33% in the literature [4, 5, 7, 8, 24] . The transnasal transsphenoidal approach is familiar to the otolaryngologist, by which surgical exposure can be obtained more rapidly with less surgical dissection and is based on a surgical procedure that preserves nasal form and function.
The columellar incision, using an external rhinoplasty approach, was suggested by Goodman WS et al. [11] Dew LA et al. [7] reported that among 81 patients to whom the transnasal transsphenoidal approach was applied, 31 patients required alotomies to facilitate exposure in a small nasal cavity. Of these 31 cases, 1 patient noted a small scar at the site of an alar tear and 1 patient noted a small scar at the alotomy site, and there were 7 septal perforations.
In contrast, the following advantages of the external rhinoplasty approach were reported by Schome SR et al. [25] : (1) the retractor could be placed in midline; (2) the floor of the nose could be easily dissected because of direct vision; (3) preoperative nasal asymmetry could be corrected; and, (4) the small external incision was suitable for a small nose. The disadvantages were as follows: (1) 10% of columellar incisions were noticeable because of edema of upper columella or inaccurate reapproximation of skin incision; (2) a more meticulous closure was required than with the sublabial approach; (3) more postoperative care was required than with the sublabial approach; and, (4) there was potential for postoperative nasal deformity if healing was poor. Another report indicates advantages of the external rhinoplasty approach including wide exposure and shorter operative distance [1] . Although disadvantages such a columellar incision might result in a columellar deformity and scar as reported to occurin 2% [13] , postoperative nasal tip edema and woody feel of the nose were resolved after several months, usually within 3 months [1, 13] . The reported experience of rhinoplastic surgeons using the external rhinoplasty approach has been that the columellar scar, when carefully closed, becomes inconspicuous with time [1, 13] . However, the columellar incision with prudent use should be considered in patients with keloid diathesis. Besides, the reported incident rate of septal perforation of 13% to 21% [13, 15] was higher than when using the transnasal transsphenoidal approach with alotomy. Theoretically, this increased perforation rate might be related to the greater dissection and potential devascularization created by this exposure [7] . However, septal perforation is thought to be common with any technique using the transnasal approach and is caused by excessive spreading of the septal leaflets by the speculum [13] . 
Conclusion
This report describes a simple technique, termed the "endonasal unilateral-septal midline transsphenoidal approach with or without columellar incision", which is a useful and applicable procedure using the speculum in patients with small nostril. Although this is not a common technique of the endonasal approach, it should be considered for patients with small nostril because of successful exposure is acquired through the speculum.
